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A B S T R A C T
Introduction: Of the common complications of gallstones, acute cholangitis (AC) is the most rapidly lethal
entity, making accurate diagnosis and early treatment imperative. Studies that report on the risk factors
for the development of AC secondary to bile duct stones are rare. The aim of the present study is to iden-
tify clinical, laboratory and radiological factors that can predict which patients may develop cholangitis.
Patients and methods: The study is a retrospective case–control study based on patients admitted to
Hamad General Hospital from June 2008 to November 2012 with a diagnosis of AC secondary to CBD
stones. The control subjects were patients admitted during the same period with obstructive lithiasic
jaundice, but not complicated by cholangitis. Countries of origin, age, sex, history of diabetes mellitus,
hypertension, chronic liver disease, previous similar attack, previous cholecystectomy, previous bariatric
surgery procedure, small bowel resection, signiﬁcant weight loss and Crohn’s disease were studied. Also,
complete blood count (CBC), prothrombin time (PT), liver enzymes (ALT and AST), bilirubin, alkaline phos-
phatase, albumin, amylase creatinine and blood urea nitrogen (BUN) were studied. Finally the diagnostic
investigations and the surgical and endoscopic procedures have been reported. Statistical analysis was
performed.
Results: A total of 112 patients of 24 different nationalities (70 men and 42 women) were included in
this study. Fifty-three patients (43.4%) presented with AC (cases group), and 59 (56.6%) were admitted
for management of obstructive jaundice. Although Asians had a greater prevalence of cholangitis (57.4%)
compared toMiddle Easterners (35.7%) and Africans (33.3%), this was not statistically signiﬁcant (P = 0.066).
Laboratory tests signiﬁcantly correlated to AC were leukocytosis (P < 0.001), elevated Bilirubin (P = 0.005),
prolonged prothrombin time (P = 0.001), elevated INR (P = 0.001), elevated serum Creatinine (P = 0.001)
and BUN (P = 0.001). In univariate analysis, the logistic regression model showed that dark urine, fever,
elevated WBC and BUN were strongly associated with cholangitis.
Conclusions: Typical clinical signs of acute cholangitis, history of chronic liver disease, together with
certain biochemical criteria are strongly associated with occurrence of acute lithiasic cholangitis. Further
study on a larger sample of patients is required to conﬁrm these ﬁndings and as an attempt to create a
reproducible and simple scoring system able to predict and consequently facilitate early intervention in
such cases.
© 2016 Published by Elsevier Ltd on behalf of Surgical Associates Ltd. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction
Cholangitis refers to inﬂammation of the biliary ductal system
from a bacterial infection. The bile of healthy subjects is generally
aseptic. However, bile culture is positive for microorganisms in 16%
of patients undergoing a non-biliary operation, in 72% of patients
with acute cholangitis, in 44% of patients with chronic cholangitis,
and in 50% of those with biliary obstruction [1]. Bacteria in bile are
identiﬁed in 90% of patients with choledocholithiasis accompa-
nied by jaundice [2]. Patients with incomplete obstruction of the
bile duct present a higher positive bile culture rate than those with
complete obstruction of the bile duct [3].
Biliary infection alone does not cause clinical cholangitis unless
biliary obstruction raises the intraductal pressure in the bile
duct to levels high enough to cause cholangiovenous or
cholangiolymphatic reﬂux [4]. Thus, acute cholangitis progresses
from local biliary infection to the systemic inﬂammatory response
syndrome (SIRS), and advanced disease leads to sepsis with or
without organ dysfunction [5].
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While analysis of the conditions related to the development of
acute cholangitis is warranted, most studies have focused primar-
ily on the treatment and outcomes of acute cholangitis; thus, the
predisposing factors for the development of acute cholangitis are
not fully understood, and studies that report on the risk factors for
acute cholangitis in patients with bile duct stones are rare [6]. There-
fore, it is important to identify the factors that predispose patients
to acute cholangitis and to determine the proper timing for the per-
formance of biliary drainage [7].
Cholangitis is reported in all races. No study is published in the
literature, according to our search, comparing patients from differ-
ent racial origins. As residents in Qatar are very diverse in their racial
origin, we hypothesize that acute cholangitis is more common among
certain races, so the incidence and course of acute cholangitis is
studied among the thirteen different nationalities included in our
study.
The aims of this study were to ﬁrst identify at an early stage clin-
ical, biochemical, and etiologic variables that may be useful in
predicting AC in patients with obstructive jaundice. A second goal
was to determinewhether AC is more common among certain ethnic
groups.
2. Methods
This is a case–control study design. Study subjects were se-
lected from patients admitted to Hamad General Hospital, which
is the only referral hospital in the state of Qatar during the period
from June 2008 to November 2012. The study protocol was fully ap-
proved by legal ethical committee in Hamad Medical Corporation
(approval number: HMC 41020019).
All cases diagnosed as AC secondary to CBD stones on admis-
sion to the emergency department of Hamad General Hospital were
eligible. The control subjects were patients admitted during the same
period because of calcular obstructive jaundice, but not complicat-
ed by cholangitis. The major source of information was medical
records.
History of diabetes mellitus, hypertension, chronic liver disease,
previous similar attack, previous cholecystectomy, previous bariatric
surgery procedure, small bowel resection, signiﬁcant weight loss
and Crohn’s disease were documented for all cases. Laboratory in-
vestigations such as complete blood count (CBC), prothrombin time
(PT), serum liver enzymes (ALT and AST), serum bilirubin, serum
alkaline phosphatase, serum albumin, serum amylase and serum
creatinine and blood urea nitrogen (BUN) were all documented for
all cases. All patients underwent trans-abdominal ultrasound ex-
amination, with some undergoing abdominal CT scans or Magnetic
Resonance Cholangiopancreatography (MRCP). ERCP reports, oper-
ative notes, and discharge summaries were also reviewed.
In the control group, the admission diagnosis was calcular ob-
structive jaundice. All data collected in the cases group were also
documented in the control group in exactly the same manner.
2.1. Statistical methods
Categorical and continuous variables were expressed as fre-
quency (percentages) and mean ± SD respectively. A student t-test
was used to compare differences between cases and control. Asso-
ciations of categorical variables with cases and controls were assessed
using chi-square test. When expected cell frequency was inade-
quate, a Fisher Exact test was used instead. Variables that appeared
signiﬁcant in univariate analysis were further analyzed in a logis-
tic regression model applying backward stepwise model selection
procedure. A two-sided P value of ≤0.05 was considered to be sta-
tistically signiﬁcant. All statistical analyses were done using SPSS
19.0 statistical package (SPSS Inc. Chicago, IL).
3. Results
A total of 112 patients (70 men and 42 women) were included
in this study with a mean age of 45.7 ± 14.1 years (range, 20–92
years). These patients were of 24 different nationalities and themost
common were Qatari (15.6%) and Indian (12.3%). Of the 112 pa-
tients, 53 (43.4%) presented with AC (cases group) and 59 (56.6%)
were admitted for management of CBD stones or obstructive jaun-
dice (control group).
Six cases required emergency endoscopic retrograde
cholangiopancreatography (ERCP) with drainage of the biliary tree
(11.4%), and AC improved rapidly after biliary decompression in those
patients. The rest of the patients in the cases group (n = 47) im-
proved on antibiotic and supportivemeasures. One patient died from
uncontrolled septicemia despite successful decompression of the
biliary obstruction; this patient had underlying chronic liver disease,
while two patients expired after discharge due to unrelated chronic
diseases. Laparoscopic cholecystectomy and intraoperative chol-
angiogram were performed in all cases except in the patient who
died from septic shock. No mortality was recorded among pa-
tients included in the control group.
There were no differences in age between cases and controls.
However, men were more likely to have AC than women (P > 0.002).
Despite the fact that we included patients of 24 different nation-
alities in the study, no statistical correlation was found between
nationality and incidence of AC. Moreover, there was no statisti-
cally signiﬁcant association between patient’s ethnicity and outcome
in both groups. Although Asians had greater prevalence of AC (57.4%)
compared to Middle Easterners (35.7%) and Africans (33.3%), this
was not statistically signiﬁcant (P = 0.066) (Table 1).
Among presenting symptoms, fever and dark urine were more
common among cases. Patient history was not associated with AC
except for history of chronic liver disease (P = 0.003) (Table 1).
Some laboratory ﬁndings were signiﬁcantly correlated to AC such
as leukocytosis (P < 0.001), elevated Bilirubin (P = 0.005), pro-
longed prothrombin time (P = 0.001), elevated INR (P = 0.001),
elevated serum Creatinine (P = 0.001) and BUN (P = 0.001) (Table 2).
Table 1
History and clinical examination data on admission in control and cases groups.
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On admission, ultrasound detected gall stones more frequently
in cases group than in the control group (P > 0.001), while CBD stones
were detected more frequently among the control group (P > 0.001).
CBD was reported as dilated more frequently among the control
group, but the difference is not statistically signiﬁcant (Table 3).
Variables that appeared signiﬁcant in univariate analysis were
further analyzed in a logistic regression model. The Logistic regres-
sion test revealed that dark urine, fever and elevatedWBC and BUN
were strongly associated with cholangitis. Regarding symptoms and
signs, fever was the greatest contributor for the prediction of chol-
angitis, OR = 13.2 (95% CI 43.3–52.2) (P < 0.001), followed by dark
urine, OR = 6.0 (95% CI 1.03–34.85) (P < 0.046). The Logistic regres-
sion test also linked elevated BUN with cholangitis, OR = 1.75 (95%
CI 1.19–2.59) (P < 0.001). With one unit increase in BUN, the risk
of cholangitis increased by 75%. Similarly, but to a lesser extent, leu-
kocytosis has been linked to AC. With every one thousand increase
in WBC count, the risk of cholangitis was higher by 37% (P < 0.001)
(Table 4).
4. Discussion
AC is a fatal disorder unless adequate biliary drainage is per-
formed in a timely manner. The clinical factors that predispose
patients with bile duct stones to AC are not completely under-
stood. Since urgent biliary drainage in all patients with acute
cholangitis is not always necessary or feasible, the early predic-
tion of patients who are likely to require urgent biliary
decompression is very important. Consequently, determining the
predisposing factors for the development of AC would allow clini-
cians to identify patients in this poor prognostic group and closely
monitor them in an intensive care setting [6]. It would also allow
the earlier identiﬁcation of patients who are unlikely to respond to
medical treatment alone, so thatmore aggressive treatment to relieve
the underlying obstruction could be performed at an earlier time.
Cholangitis is reported in all races. One variant, Asian cholan-
gitis (also referred to as recurrent pyogenic cholangitis), is observed
with increased frequency in Southeast Asia. However, all studies done
on acute cholangitis do not study the relation between patient race
and acute cholangitis. In Qatar, we have the opportunity to raise this
question, as the country embraces more than 33 different nation-
alities from 6 continents. We studied the relation between patient
race and AC, but no statistical correlation was found between na-
tionality and incidence of AC. Although Asians had greater prevalence
of AC (57.4%) compared to Middle Easterners (35.7%) and Africans
(33.3%), this was not statistically signiﬁcant. Despite these results,
we believe that further study on a larger patient sample may change
the picture.
Tsujino et al. [7] identiﬁed advanced age (>70 years), comorbid
neurologic disease, and the presence of periampullary diverticu-
lum as independent risk factors for the development of AC. Dong
et al. [6] identiﬁed impacted bile duct stone, chronic smoking, ad-
vanced age (>70 years), and gallstone as independent risk factors
for development of AC. Pang and Chun [8] demonstrated that age,
chronic smoking, prothrombin time, blood glucose levels and CBD
size correlate with the need for urgent biliary decompression.
Yeom et al. [6] identiﬁed impacted stones, active smoker status,
age >70 years, and additional stones within the gallbladder as risk
factors for the development of severe AC in patients with common
bile duct stones.
In our study, this was not the case as both univariate and mul-
tivariate analyses showed similar age in cases and controls. This is
perhaps because most of our patients were younger that those in-
cluded in the other two studies. The average age of the sample
population included in this study was 44.5 ± 13.3 years compared
to 70.6 ± 7.3 years in Dong et al. [7]. The presence of a periampullary
diverticulum, comorbid neurological disease and chronic smoking,
which were detected by the studies by Tsujino et al. and Dong et al.
as predictive factors for AC, was not studied in our study because
these ﬁndings were not consistently documented in our patients’
ﬁles.
The contradicting results of ultrasound examination on admis-
sion reﬂect the relatively low sensitivity of ultrasound in the
detection of CBD stones.
Salek et al. [9] developed a prognostic scoring system depend-
ing on ALT and WBC for the prediction of the need for urgent ERCP
in patients with acute cholangitis. Isogai et al. [10] adopted the
concept of gall stone hepatitis, indicated by a marked serum trans-
aminase elevation due to an acute inﬂammatory liver cell necrosis
in the early stage of gall stone impaction in the bile ducts, as a bio-
chemical predictor of acute cholangitis and symptomatic bile duct
stones. Isogai et al.’s study showed that gall stone hepatitis cor-
rectly predicted symptomatic bile duct stones and acute cholangitis
in 89.8% and 42.4% of attacks respectively.
In contrary to the studies by Salek et al. [9] and Isogai et al. [10],
elevated transaminases were not conﬁrmed as a biochemical pre-
dictor of AC in our study. We identiﬁed fever, dark urine, and history
of chronic liver disease as clinical predictors for AC. With regards
to biochemical prediction of AC, leukocytosis, elevated serum bili-
rubin, prolonged prothrombin time, increased INR, elevated serum
creatinine and BUN and low serum albumin were detected as pos-
sible predictors of AC. These results may suggest that urgent biliary
drainage by ERCP or deﬁnitive surgical management is beneﬁcial
in patients with those risk factors.
5. Conclusion
The results of our study showed that prediction of AC might be
possible by using certain clinical, biochemical and radiological
Table 2
Laboratory data on admission in control and cases groups.
Controls Cases P-value
Hemoglobin 13.0 ± 2.0 13.5 ± 2.0 0.195
WBC 10.2 ± 4.7 15.0 ± 6.7 ≤0.001
Platelets 266.8 ± 104.4 255.2 ± 112.9 0.575
Total bilirubin 61.3 ± 67.0 110.5 ± 110.6 0.005
ALT 247.3 ± 261.8 205.1 ± 184.4 0.342
AST 220.0 ± 254.4 160.7 ± 160.7 0.149
Alkaline phosphatase 286.5 ± 242.6 255.9 ± 159.0 0.452
Serum albumin 41.5 ± 4.3 39.2 ± 5.2 0.015
Prothrombin time 11.2 ± 1.3 13.2 ± 3.8 0.001
INR 1.0 ± 0.1 1.2 ± 0.4 0.001
Serum creatinine 59.8 ± 19.9 84.7 ± 34.2 ≤0.001
BUN 4.4 ± 2.1 6.2 ± 3.4 0.001
Serum amylase 140.4 ± 681.0 149.6 ± 477.1 0.938
Serum lipase 116.1 ± 286.3 525.3 ± 1369.5 0.075
Table 3
Radiological ﬁndings on admission in control and cases groups.
Control Cases P-value
Gallstones 11 (36.7) 19 (63.3) <0.001
CBD stones 49 (74.2) 17 (25.8) <0.001
Dilated CBD 49 (58.3) 35 (41.7) 0.139
Table 4
Multivariate analysis of the risk factors for AC.
Variables OR 95.0% C.I. for OR P-value
WBC 1.37 1.16 1.61 ≤0.001
BUN 1.75 1.19 2.59 ≤0.001
Fever 13.17 3.33 52.19 ≤0.001
Dark urine 6.00 1.03 34.85 0.046
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criteria. Close observation preferably in ICU with emergency biliary
drainage is essential for patients with these factors to decrease mor-
bidity and mortality and is strongly recommended.
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